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COMMENT AND CRITICISM. 


THOSE PEOPLE who have thought that English- 
men had already formed a society for every chari- 
table purpose under the sun are now shown to 
have been mistaken. A society has just been or- 
ganized for providing amusement for children. 
Of the eighty thousand children in London who 
leave the elementary schools every year, only four 
per cent have been willing to continue their edu- 
cation in the evening classes which have been 
provided by the education department. This un- 
satisfactory state of things has led to the forma- 
tion of the Recreative evening schools association, 
whose object is to offer the children, who have 
been at work during the day, such an enticing 
evening programme that they will find it im- 
possible to stay away. There are classes in musi- 
eal drill, song, wood-carving, modelling, and 
drawing, with lessons in history, geography, and 
science, illustrated by the magic lantern. The 
idea is an excellent one. An education which 
‘children will cry for’ is the ideal towards which 
education at all ages should approach as nearly as 
possible ; and until that ideal is reached, the edu- 
cational reformer will not find himself without an 
Occupation. Sowing and reaping have not come 
any nearer in these days to being as great sources 
of enjoyment as foot-ball and tennis; but schools 
are very different from what they were when our 
fathers were young, and it is quite possible to 
hepe that we shall learn in time how to give 
children a life of purely happy activity. 


COMPLAINTS OF THE OVERCROWDING of the medi- 
tal profession in the United States are constantly 
becoming more numerous, and there is certainly 
Some ground for them. When the relatively 
§reater increase in the number of graduates than 
of the population is taken into consideration, 
there is every reason to fear a far more severe 
struggle for existence as the lot of the average 
physician in the near future. Statistics give 3,675 
asthe number of medical students graduating in 
1885, and the number will probably be increased 
the present year. Already the United States has 
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a larger proportion of physicians to its population 
than any other country in the world, averaging 
one to less than six hundred. To keep up this 
proportion, taking into consideration the natural 
increase of population, an annual increment of 
but little more than two thousand annually would 
suffice for some years to come. It is evident that 
a large part of the yearly graduates must either 
drop out by the wayside, or struggle for a very 
moderate subsistence. 


But for this actual and threatened overcrowding 
there is a remedy whose necessity and importance 
are fast being recognized ; viz., stricter require- 
ments on the part of the state and of the medical 
colleges. The requirements for graduation in 
many medical institutions have been disgracefully 
lax : a few months’ attendance upon lectures, an 
oftentimes worthless certificate of study, an hour’s 
superficial examination, and the candidate is ad- 
mitted to the degree of doctor of medicine. But 


it is interesting to observe the appreciable effects 


of state legislation in this direction. No one 
factor has exercised so much influence in elevat- 
ing the standard for medical graduation as the 
action of the Illinois state board of health. Ili- 
nois was a good place to begin, for no city in the 
world turns out more irregular practitioners than 
Chicago ; and the board of health, by securing the 
passage of laws requiring the registration of phy- 
sicians with evidence of fitness as shown by the 
possession of a diploma from some college of a 
given grade or by examination, has undoubted- 
ly exerted wide-spread influence. The number 
of graduates in 1885 was less than in 1884; and 
nearly every college, ostensibly at least, now re- 
quires a preliminary examination ; and not a few 
have raised their standard of requirements for 
graduation, and lessened the number of their 
graduates. 


THE SUBJECT of industrial education in common 
schools has been often broached of late, and any 
able work upon it is sure to attract attention. 
There lies before us a pamphlet on this subject 
by H. H. Dinwiddie of the Agricultural and 
mechanical college of Texas; but we are com- 
pelled to say that it sheds no new light on the 








450 SCIENCE. 


question. The author thinks the times are out 
of joint ; and he is grieved that so many men 
have difficulty in earning a living. ‘‘The be- 
nevolent heart,” he says, “is tortured by the 
cruel deliberation of natural selection, with its 
inexorable logic.” ‘‘Shall thousands of young 
men walk the streets of our cities with their high 
commencement - day hopes ever sinking, till de- 
spair and gnawing hunger throw over every noble 
aspiration, and drive them to lives of infamy or 
death by suicide?” The conclusion is, that, if 
the young were taught the methods of industry 
at school, they would afterwards have no trouble 
in earning their living. We expected, therefore, 
to find the author advocating the teaching of 
mechanical trades in the common schools, as 
many others have done. As a matter of fact, he 
doesn’t advocate industrial training at all: he 
only advises that the methods of the various 
industries should be described to the students, 
just as objects in natural history are described, 
but without any manual practice by the students 
themselves. How this is to help them in earning 
a living, we are unable to see; but it is the sole 
outcome of Mr. Dinwiddie’s pamphlet. 





THE INTELLECTUAL MOVEMENT IN 
JAPAN. 


EVERYBODY in America who knows at all that 
there is such a country as Japan in the far east 
ought to be aware by this time that great social 
changes have for a past decade or two been going 
on among us. And numerous books and articles 
on Japan which have appeared within recent 
years in America, ought to have made tolerably 
clear of what nature these changes are. Thought- 
ful persons must often have wondered from afar 
whether these reforms are permanent, whether 
the spirit of progress does not lag sometimes, 
whether the people who seem to be rushing on 
with a headlong pace do not at times look back 
with longing on their past. If such persons had 
taken the trouble to look into the matter three or 
four years ago, they would have discovered that 
their surmises were correct. At that time we 
seemed to have turned round suddenly in the path 
which we had been so eagerly pursuing. People 
had started with the idea that all things European 
were good, and all things Japanese were bad. 
As they went on trying one sweeping change 
after another, they began to discover naturally 
that there were many blots in the European 
form of civilization, especially as imported into 
oriental countries, and that many things Japanese 
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were not bad at all, but excellent, and even sur- 
passed their European counterparts. This dis 
covery, helped also, to some extent, by compli- 
ments, which foreign visitors are ever willing to 
pour on us, carried the people’s feeling to the op- 
posite extreme. They said to themselves, ‘“‘ We 
are not so very bad, after all. Why should we 
change? Let us have back our own familiar 
ways and things.” The revival of old things be- 
came the order of the day. Chinese ethics began 
to be studied again with fervor, and the doctrines 
of Confucius and Mencius reigned supreme once 
more in the moral world. There was a revival of 
old Japanese literature and traditions. Women 
were to be brought up in the old-fashioned strait 
path : they were not to be allowed to catch hold 
of any new-fangled European ideas. Uftai (a 
peculiar kind of singing) was heard again on all 
sides, and brought back old associations. Teach- 
ers of cha no yu (the art of making tea, including 
all the formalities attending its drinking, etc.) 
were in requirement on every hand, while masters 
of the Ogasawara school of etiquette bustled along 
with smiling countenances. The fashion was to give 
banquets in the old Japanese style, and restaurants 
@ la europienne felt it to be very hard times, 
Young men were seen on the street, carrying 
about fencing-apparatus, — a sight not seen since 
the old feudal days. Schools of ju jitsu (a kind 
of wrestling) sprang up into existence by dozens. 
Various weapons of the saumrai which had been 
hung up in dark corners, again saw the light, and 
each claimed its own votaries. In short, all re- 
forms seemed to be at an end for the present. 

It must not be supposed, however, that all these 
carried us very far back. The backbone of old 
Japan — feudalism — had been shattered beyond 
all hopes of recovery ; and, without that, things 
could not be made to work as in former days, 
however much minor matters might be patched 
up. Neither did people care to go back quite so 
far. Those who looked beneath the surface could 
easily see that this period of reaction could offer 
but a temporary check in the way of reforms, 
being comparable simply to the rest-stages ob- 
servable during earlier developmental phases of 
many an animal. In fact, it proved to be of a 
very short duration. And who shall regret that 
there was just at that time partial retracing of 
the path we had been following, since it will 
prove to be the means of preserving many harm- 
less arts and accomplishments peculiar to Japan, 
which might otherwise have been lost forever? 

At the present time we may be said to be fairly 
in the midst of the second period of activity. We 
seem to be just as eager as ever to pursue the 
course of reforms; perhaps a little more 80, for 
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the short respite we have had. The reforms that 
were accomplished in the first period were in 
many respects but superficial and material, or 
concerned only larger affairs of state; as, for 
instance, the establishment of telegraphic and 
postal service, opening of steamship lines, re- 
organization of the army and navy, reforms in 
the method of administering justice or of man- 
aging schools. They have left the feelings and 
thoughts of people comparatively untouched so 
far; but such stupendous changes could not take 
place without producing profound effects on the 
national life. And the present aspect of things 
makes it seem likely that during this second 
period of activity there will be great transforma- 
tions in the innermost life of Japan. There will 
come to be healthier and sounder views in regard 
to family ties; and some, at least, of the abuses 
which disfigure the domestic life, we may hope 
will pass away. Woman’s position will be better, 
and the gentler half of the nation will gradually 
come to exert more influence in society. New 
ideas will penetrate even to the very hearth-stone 
—or, rather, will lead to the establishment of a 
great institution known as the ‘hearth,’ which 
plays such an important part, both materially 
and metaphorically, in the life of Europe and 
America. The result of all these and other 
reforms will be to draw the Japanese closely into 
the comity of nations, and to make us share the 
feelings and thoughts of the civilized world, and 
to let the civilized world share our thoughts and 
feelings. In the opinion of many, we shall surely 
go down, if we could not accomplish this: it is our 
only chance of survival in this world of keen 
struggle, which seems to be raging just now in 
this part of the globe with more bitterness than 
elsewhere. 

Of the reform movements which have been 
started since the last period of reaction, none is 
likely to be more beneficial, or more wide-reach- 
ing in its effects, than the movement initiated by 
the Roman alphabet association (Roma-ji-kai). 
This society has for its object nothing less than a 
complete revolution in the manner of writing the 
Japanese language. It proposes to substitute the 
twenty-six letters of the Roman alphabet in place 
of Chinese ideographs now used. To understand 
the meaning of this movement, we must explain 
how Japanese has been and is being written. In 
more formal kinds of writing the classical Chinese 
style is adopted. Chinese ideographs alone are 
used, and sentences are constructed asin pure 
Chinese. A scholar of that country will have no 
difficulty in understanding it. It must not be 
supposed, however, that a Japanese reads this in 
the way a Chinese would. A sentence being 
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composed simply of a series of symbols, each of 
which stands for an idea, a Japanese translates it 
offhand, and reads it in Japanese, giving to each 
word its appropriate case-endings or inflections, 
which are not at all to be seen in the writing. 
This style of writing is now used much more 
sparingly than in former days. The most preva- 
lent form of writing at the present day is a mix- 
ture of Chinese ideographs with the Japanese 
Kana syllabary ; that is, ideographs are used to 
represent principal ideas in a sentence, and what 
might be called connectives are given in Kana. 
For instance: in the sentence, ‘A dog killed a cat,’ 
the main ideas conveyed by the words ‘ dog,’ ‘ cat,’ 
and ‘kill,’ are given in Chinese ideographs ; while 
the particles that make the word ‘ dog’ the sub- 
ject, and the word ‘cat’ the object, of the sen- 
tence, are given in Kana, as well as the tense- 
endings of the word ‘kill.’ A small part of litera- 
ture especially meant for the illiterate is in the 
Japanese Kana only. 

Such being various methods of writing our 
language, it is absolutely necessary for a Japanese 
to learn a few thousands of Chinese ideographs 
before he can read or write at all fairly. And be 
it understood that to know the meaning of each 
character is not enough. To get at the complete 
natural history of an ideograph, one must first of 
all know, of course, its meaning or meanings. 
Then he must know the sounds which the Chinese 
gave to it. Of these, each character has at least 
two,— the sound it had when it was first intro- 
duced into Japan from Corea, the go-sound ; and 
that which it had in a certain part of China when 
some Japanese visited it some centuries later, the 
kan-sound, Then he must know various ways in 
which this ideograph is written, — the printed, the 
‘cursive,’ the ‘ grass’ forms,—for, in writing, 
each ideograph is not generally given with its 
regular and full strokes, but is somewhat abbrevi- 
ated. If there can be unreadable handwriting 
with only twenty-six letters to work with, imag- 
ine what it must become when there is a chance 
of mangling thousands. In addition to all this, 
every respectable person has to write ideographs 
with some degree of decency; with power and 
feeling, if possible, for penmanship almost amounts 
to painting, and does actually have, in the eyes of 
many, an equal value with it as an art. The 
simple task of mastering writing and reading be- 
comes thus no mean one. If there were any proof 
needed of this fact, beyond the mere statement of 
the case, it lies in the fact that numerous as are 
the foreigners who have lived in Japan, and have 
fairly, or in some cases perfectly, acquired the 
spoken language, those who have mastered writ- 
ing and reading can be counted on one’s fingers. 
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When it is remembered that for a Japanese who 
wishes to keep abreast of the world, and to be- 
come acquainted with modern learning, the 
additional knowledge of at least one, or, if pos- 
sible, of two or three, European languages is 
absolutely essential, thoughtful persons may well 
pause, and ask what time there is left for us for 
mastering many arts and sciences which go to 
make up modern life. In this world of keen 
struggle for existence, shall we not necessarily 
lag behind all other nations, if we are so occupied 
with mere symbols, and not with ideas them- 
selves? That this state of things is most un- 
desirable is admitted on all sides. In former lei- 
surely days, when learning was a luxury in the 
hands of a privileged few, the harder it was 
made, the better. But we are now in the days of 
universal education, and what can we possibly 
accomplish with this clumsy and ponderous ma- 
chine of bygone days? Clearly, something must 
be done, and this quickly. That such is the 
opinion held by all intelligent persons, there can 
be no doubt. The question is, what is to be 
done ? 

Some years ago a movement was started by 
which it was proposed to dispense with Chinese 
ideographs altogether, and to use the Japanese 
Kana syllabary only. The Kana-no-kai(the Kana 
association) was formed. The association has 
some three or four thousand members, and has 
done very good and earnest work, although, of 
late, eclipsed to some extent by its younger sister, 
the Roman alphabet association. 

If the Kana alphabet alone should be used, it 
would certainly be a great improvement on the 
present method of writing Japanese with Chinese 
ideographs ; but, in the opinion of many, the 
Kana is not equal to the demands of modern life. 
Springing originally from Chinese ideographs, it 
partakes somewhat of their clumsiness. A printed 
page of Kana is frightfully monotonous ; there 
are no strokes that project out above or below the 
average width of letters; and taking in a word at 
a glance, without going over its component letters, 
is rather difficult. Again: although phonetic to 
some extent, spelling in it is really as bad as that 
of English words. There are many ways of 
writing down the same sound, and to know how 
a given word should be spelled becomes very 
difficult. For instance : there are eight different 
ways of writing the sound Kd, the same number of 
ways in writing 4, four ways of putting down the 
sound md, five ways of writing rd, etc., and these 
are by no means exceptional cases. Think of the 
word chéd-chéd being written tefu-tefu. It is very 
difficult to write a scientific treatise in Japanese, 
anyway ; but it is doubtful if it is possible to doso 
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in Kana at all. The few attempts that have been 
made so far must be pronounced failures. The 
Kana alphabet has no doubt the merit of being 
known almost universally, and it is certainly at 
the present day the best vehicle of propounding 
simple ideas to the masses. But unless radical re- 
forms are carried out in the method of writing in 
it, and several more symbols are newly added, it 
is not, in my opinion, equal to the demands of 
modern civilization. 

The Roman alphabet has, on the contrary, all 
the facilities of the Kana, and possesses several 
additional advantages besides. Its twenty-six 
letters are very easy to learn, and its adoption will 
make reading and writing a very simple task ; in 
fact, almost nothing compared with the present 
method of using Chinese ideographs. It will, of 
course, cause education to spread wider. It will 
save several years in every schoolboy’s life. Those 
which he has to spend in the drudgery of learning 
how to read and write, he will be able to give to 
acquiring solid ideas of modern knowledge. The 
adoption of the Roman alphabet will also make 
the introduction of scientific terms and symbols 
into our language very easy. They have simply 
to be transferred bodily, with only such changes 
as the nature of our language makes imperative. 
Think what this means in mathematics, physics, 
and chemistry, or in writing down the scientific 
nomenclature of zodlogy, botany, and mineralogy. 
Geographical names and other proper nouns can 
be put down accurately, and not in imperfect ap- 
proximations. Last but not least, the Roman 
alphabet being the one in which the literature of 
the civilized world is written, familiarity with it 
will make the acquisition of European languages 
comparatively easy ; and, if Japanese be written 
in it, foreigners will have no difficulty in master- 
ing reading and writing our language,—a task 
which they find now so utterly impossible. Thus 
the adoption of the Roman alphabet will help us 
to know others, and help others to know us. In 
short, it will make us kin with the rest of the 
world. 

All this has been reasoned out time and again 
by persons who gave thought to the subject. But 
the stupendousness of the task of revolutionizing 
the whole written language of a nation deterred 
any from taking practical steps, and it is a matter 
of doubt whether any such attempt made before 
its own time would not have been laughed down. 
But when the period of reaction referred to in the 
beginning was over, and the march of reforms 
was resumed with as much eagerness as ever, 
the time seemed to many to have come for starting 
the movement of introducing the Roman alphabet 
as the means of writing our language. Every 
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thing seemed ready, especially as the Kana-no- 
kai (the Kana association) was already in the field, 
and making the urgency of radical reforms in the 
mode of writing a familiar idea to everybody. 

The Roman alphabet movement originated prin- 
cipally within the University of Tokio. The first 
meeting for the purpose of organizing an associa- 
tion to carry on the movement was called on Dec. 
2, 1884, at which seventy persons were present. 
The work of organization was completed early in 
the following January. A committee of forty, 
including several well-known foreign scholars, 
was then appointed to draw up a scheme of trans- 
literation (adapting Roman letters to our sound). 
As Japanese does not contain any very peculiar 
sound, this task was comparatively easy, although 
it was pot until after some heated discussion that 
the committee could come to a decision. The 
committee, wisely it seems to me, seized on what 
was already in vogue, — for of course Japanese 
had been written with the Roman alphabet before 
this,— and fixed it into a convenient and simple 
scheme. The system adopted is very much like 
that of Dr. Hepburn, the venerable American mis- 
sionary who published some years ago a Japanese- 
English dictionary. With the completion of a 
transliteration scheme, the Roman alphabet asso- 
ciation, or Roma-ji-kai, as it called itself, was in 
fair working-order. Its publications, setting forth 
its objects or explaining its scheme of translitera- 
tion, were cast broadside. The association was 
received with enthusiasm, and was a great success 
from the first. In June, 1885, — that is, six months 
after its organization, —its members numbered 
2,904 persons; in December of the same year, 
6,202 persons ; and at the present date of writing, 
the membership is about 7,000. These belong to 
all parts of the country, and are from every 
station in life, from cabinet-ministers to story- 
tellers. In the first meeting, held in December, 
1884, there were present only 70 persons. In the 
general meeting, held in January of the present 
year, the large Central hall of the Engineering 
college in Tokio was filled. At least 1,200 persons 
listened to interesting addresses made on that oc- 
casion by Count Inouye, the minister of foreign 
affairs, and by the Hon. F. R. Plunkett, the Eng- 
lish minister in Japan. The association publishes 
a monthly magazine, named Ridmaji Zasshi, and 
distributes it gratis among members. It contains 
essays on all sorts of subjects by well-known 
writers, besides the transliterations of extracts 
from popular books. In it the entire practicability 
of writing Japanese with the Roman alphabet has 
been demonstrated. The association is also having 
a Japanese dictionary compiled. 

Some of the newspapers make a practice of 
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printing a small part of their issue in Roman 
letters, and thus aid in familiarizing people with 
it. In some provinces local societies have been 
organized to cultivate the use of the Roman 
alphabet. 

The movement is likely to make its way fastest 
among scientific publications. Already the Tokio 
physico-mathematical society publishes its pro- 
ceedings in the Roman letters. 

Stupendous as is the task which the Roman 
alphabet association has before itself, its friends 
are sanguine that it will accomplish its purpose. 
The prospects are very favorable in every respect. 
For instance: the Department of education some 
time ago sanctioned the teaching of English in 
primary schools. The knowledge of English, of 
course, implies the knowledge of reading and 
writing Japanese in the Roman alphabet. Let the 
Roman alphabet be taught in public schools, and 
in a generation or two we shall have accomplished 
the desired reform. If the change were toward 
any thing very difficult or disagreeable, it might 
be hopeless. As things are, however, the pros- 
pects are very bright. 

From the first, foreigners have been in favor of 
the movement, and have furnished some very 
useful and active members. Altogether several 
hundred, including diplomatists, editors, mission- 
aries, teachers, scientific men, are enrolled in its 
membership list. The association has also received 
pleasant recognition abroad from newspapers and 
societies. Conspicuous among this stands the 
action of the London philological association. At 
the meeting held Dec. 18, 1885, that learned body 
passed a resolution of sympathy with the Roman 
alphabet movement in Japan, moved by Dr. Fur- 
nisvall, and seconded by Professor Skeet, the 
president, and Henry Sweet, the philologist. 

The Roman alphabet association has thus ac- 
complished a great deal in one year of its exist- 
ence. As in all similar undertakings, it suffers 
from lack of funds. This alone limits the sphere 
of its activity and usefulness. K. MITSUKURI. 

Tokio, April 23. 





THE AMERICAN CLIMATOLOGICAL ASSO- 
CIATION. 


THE third annual meeting of the American 
climatological association was held at the College 
of physicians, Philadelphia, May 10 and 11, Dr. 
William Pepper presiding. The opening address 
of the president was devoted to the subject of the 
distribution of phthisis in Pennsylvania. The 
president reviewed the results of similar investi- 
gation by Dr. Bowditch in Massachusetts. Dr. 
Bowditch had found a remarkable correspondence 
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to exist in Massachusetts between the death-rate 
from phthisis and the dampness. Dr. Pepper had 
conducted a similar investigation in regard to 
Pennsylvania by means of a series of questions 
addressed to physicians throughout the state. The 
answers received were somewhat meagre and un- 
satisfactory, but were sufficient to show certain 
remarkable facts. The relation between phthisis 
and dampness was not so clearly shown as in 
the case of Dr. Bowditch’s investigation. As a 
general rule, the counties of high elevation and 
sparse population made the best showing. The 
most striking fact, however, was the remarkable 
correspondence between the areas of least death- 
rate from phthisis and the areas of standing hem- 
lock : they seemed to be almost exactly coter- 
minate. In those towns where the mortality was 
found to be low, the death-rate was increased in 
those parts which lay along rivers and in swampy 
regions, and where the cellars of the houses 
were damp. The direction of the prevailing winds 
seemed to have no bearing upon the amount of 
phthisis. The opinion of the physicians addressed 
in regard to the influence of heredity in phthisis 
appeared to be almost unanimous, only 7 out of 
94 denying it. 

Dr. A. L. Loomis read a paper upon the effects 
of high altitude on cardiac disease, in which,he 
reported several cases of various cardiac dis- 
orders, where a sudden change to a high altitude 
seemed to hasten the fatal event. The doctor ad- 
vocated extreme caution in making such changes. 

Dr. I. H. Platt of Brooklyn read a paper upon 
the physics and physiological action of pneumatic 
differentiation, the purport of which was that the 
action of the pneumatic cabinet was similar to 
that of compressed-air apparatus, and that no 
more medicated vapor or spray can be carried into 
the lungs with the aid of the differential process 
than without it. The author believed the benefi- 
cial result of treatment by this method to be due 
to the reduction of congestion by the increased 
atmospheric pressure in the lungs and by the 
strengthening of the thorax by exercise, as well 
as to modified nutrition consequent upon the 
changes in the respiratory and circulatory func- 
tions. 

Dr. Roland G. Curtin contributed an interest- 
ing paper upon the subject of Rocky Mountain 
fever. The fever commences with a chill, and a 
rise of temperature to 101 or 102, without the 
remission of typhoid, Theskin is dry. Thetem- 
perature may fall suddenly and rise suddenly. 
Quinine seems to be powerless. Delirium may 
occur, but it is not usual. There is no definite 
duration to the disease, and its tendency is to 
recovery : the absence of fatal cases prevents a 
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knowledge of the pathology. The question seems 
to be unsettled, whether it is a separate disease, 
or a light form of typhoid. 

A very important paper was presented by Dr. 
C. C. Rice, ** How the therapeutic value of our 
mineral waters may be increased.” The fact of 
so many patients going to the European springs 
to the neglect of the American is partly the fault 
of the medical profession in this country, and 
partly the fanlt of the owners of the springs, 
Americans are less acquainted with our own 
springs than with those of Europe. It is important, 
that, if the waters are used at all, they should be 
used intelligently. The general hygiene should 
be under the direction of a physician. 

One of the factors which go to make the Euro- 
pean watering-places famous is the mental effect 
of the vigorous course of training there in vogue. 
Contrasted with this is the social life at Saratoga 
and Richfield springs. People go to Carlsbad, not 
for fashion, but for the waters. The habits at 
the European watering-places are simple. Ameri- 
can springs should be more thoroughly investi- 
gated by the profession, and the waters should be 
given their proper place in the materia medica. 
He offered the following suggestions in regard to 
the development of our springs: 1. Analyses of 
the waters should be made by competent chem- 
ists ; 2. Clinical investigation of the waters should 
be made by physicians; 3, Care should be taken 
to select the special spring adapted to the case ; 
4. A careful history and diagnosis of the case 
should be sent with the patient to the local physi- 
cian; 5. More rigorous discipline should be en- 
forced ; 6. Patients should be compelled to abstain 
from fashion and social dissipation. 

Dr. Didima read a paper upon the health-resorts 
of Mexico. His paper was based upon communi- 
cations from Mexican physicians, which were 
somewhat contradictory ; but the facts seemed to 
be that the climate of Mexico was naturally 
favorable for the relief of phthisis, but its bene- 
ficial effects were offset by its lamentable lack of 
sanitary arrangements. Another drawback to 
the climate is the great difference between the 
temperature in the sunshine and in the shade. 

‘The southern Adirondacks’ was the title of 
Dr. E. F. Bruen’s contribution, who was a warm 
advocate of Blue Mountain Lake. This lake is 
surrounded by pine-forest, and the air is so pure 
that no dust is visible in the beams of sunlight. 
But little rain falls in the winter. 

Dr. J. H. Musser discussed the question of the 
prevention of phthisis among mill-hands, and ad- 
vocated the extension of the plan adopted by the 
Willimantic thread company, of supplying the 
mill-hands with wholesome and nutritious focd, 
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which the experience of this company has shown 
to be advantageous from a financial as well as a 
humanitarian stand-point. 

Dr. Dana discussed the relation of high altitudes 
to nervous diseases. He had investigated the 
subject by means of questions addressed to phy- 
sicians in various elevated stations, and arrived at 
the following conclusions: choreiform manifesta- 
tions are increased by high altitudes ; nervousness 
and irritability are also increased; nervous women 
especially are rendered more nervous; the weight 
of opinion seems to be that old age is not pro- 
longed by altitude; epilepsy is not increased, 
sometimes the patients improve; insomnia is 
usually benefited, often cured ; the gouty diathesis 
is not helped by the change. 

The officers for the coming year are, president, 
Dr. Frank Donaldson of Baltimore ; 1st vice-presi- 
dent, Dr. V. I. Bowditch of Boston ; 2d vice-pres- 
ident, Dr. R. G. Curtin of Philadelphia; secre- 
tary, Dr. J. R. Walker of Philadelphia. 





PROGRAMME OF THE INTERNATIONAL 
PHILOMATHIC CONGRESS. 


THE International philomathic congress, hav- 
ing for its object the discussion of commercial 
and industrial technical instruction, and opening 
Sept. 20, 1886, has arranged the following pro- 
gramme of questions for discussion: I. General 
questions : Present condition of commercial and 
industrial technical instruction in France and 
abroad ; domain of this instruction ; importance 
due it ; its influence on the economic, commercial, 
and industrial condition of the country; general 
view of an organization of technical instruction ; 
preparation for the various branches of this in- 
struction ; action of the state, general councils, 
municipalities, chambers of commerce, consulting 
chambers, syndic chambers, and private corpora- 
tions ; on the establishment of schools of technical 
instruction ; on the elaboration of their methods 
and courses of instruction ; on their government ; 
on their financial organization ; to what extent 
should technical instruction be provided with a 
general and uniform course? to what extent 
should it have special courses appropriate to the 
necessities of each district ? what position should 
be allotted in the different schools of technical in- 
struction to general instruction? what proportion 
is to be allotted to theoretical and what to practi- 
cal instruction? relations among themselves of 
similar schools of technical instruction, with a 
view to common action respecting all general 
measures intended to aid their development, and 
assure their prosperity ; concerning their represen- 
tation in the superior council of technical instruc- 
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tion; periodicity of the congress for technical 
instruction ; place and state of the next congress. 
II. Special questions : organization of commercial 
technical instruction, first degree (elementary 
commercial instruction), second degree (more ad- 
vanced commercial schools), advanced degree 
(advanced commercial studies); organization of 
industrial technical instruction, first degree (work- 
men), second degree (master workmen and fore- 
men), advanced degree (engineers); preparation 
and admission of the pupils; instruction by the 
master workmen ; apprenticeship ; schools; laws 
and regulations, courses, and methods ; theoretical 
instruction and practical instruction ; instruction 
in drawing ; manual labor; staff of administra- 
tion and instruction ; councils of administration 
and improvement ; buildings and material ; plans 
and distribution of the buildings ; instruments and 
material for instruction ; libraries; commercial 
museums : industrial museums ; financial organi- 
zation ; fellowships; scholastic excursions and 
expeditions ; travelling fellowships and resident 
fellowships abroad ; finding places for pupils after 
graduation ; places and salaries ; complimentary 
courses of technical instruction ; courses for ap- 
prentices and adults; public lecturers. All in- 
formation relating to the congress may be bad of 
the general secretary of the Philomathic society 
at’Bordeaux, Eugene Buhan. 





NOTES AND NEWS. 


WE have received a pamphlet of fifty-one pages 
on the Pennsylvania boroughs, which may interest 
some of our readers. It is written by William 
P. Holcomb, and forms one of the studies in 
historical and political science published by the 
Johns Hopkins university, the fourth series of 
which is now under way. The author begins with 
an account of the introduction of the borough 
system under William Penn, and then sketches 
the history of some of the leading boroughs, and 
concludes with a description of the borough sys- 
tem as it now exists. This method of local gov- 
ernment is only found in three American states, — 
Pennsylvania, New Jersey, and Connecticut, — 
and citizens of other states have some difficulty 
in understanding what a borough is, and wherein 
it differs from a city. According to Mr. Holcomb, 
the difference is mainly one of size, ten thousand 
inhabitants being required, under Pennsylvania 
laws, to constitute a city, while a borough need 
not have more than a few hundred. Then a city 
in that state has two representative councils, 
while a borough has only one; and these two 
points, with a few differences in names, seem to 
be the only distinction between the two kinds of 
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municipalities. The author expresses some sur- 
prise that boroughs, which are so common in 
England, should be so rare in the United States ; 
but, if they differ so little from cities, there would 
seem to be no particular need of them. Mr. 
Holcomb’s work will doubtless be useful to 
Pennsylvanians and to students of municipal 
government generally. 


— The U. S. coast survey has issued a new edi- 
tion of the chart of Humboldt Bay, made from 
the most recent surveys ; the third edition of ap- 
pendices 12 and 18 of the report of 1882, on mag- 
netic declination, by assistant Schott; the latest 
chart showing the entrance to New York harbor ; 
and the tenth sheet of the District of Columbia 
map, made under the direction of the Corps of 
engineers by Assistant Doun. A new chart of 
St. John’s River, Florida, from its mouth to Jack- 
sonville, is in course of preparation. The New 
York bay entrance sheet, 8 A, is now ready for 
distribution to dealers. 


— The Boston medical-school circles are at pres- 
ent agitated over the question whether the female 
medical students shall be allowed to attend the 
general surgical clinics in the city hospital, they 
having insisted upon that privilege by attending, 
and refusing to withdraw. 


— The German secretary of state has published 
statistics on the periodicals of the world, from 
which it appears that there are 34,000, with a dis- 
tribution of 592,000,000 copies; 19,000 are pub- 
lished in Europe, 12,000 in North America, 775 in 
Asia, 809 in South America ; 16,500 are in English, 
7,800 in German, 3,850 in French, and 1,000 in 
Spanish. 

— MM. H. Fal and E. Sarasin, in a recent com- 
munication to the French academy of sciences, 
have supplemented their researches on the pene- 
trability of light in deep water by the results of a 
series of observations in the Gulf of Nice, showing 
the relation that exists between the vertical and 
oblique rays of the sun in their power to reach to 
great depths. They found the limit of luminosity 
to be four hundred metres in mid-day of April, 
and that only for a short time. At eight o’clock 
in the morning its penetrability was limited by 
three hundred and fifty fathoms ; at six o’clock in 
the afternoon the light reached less than three 
hundred metres, 

— For a number of years past the city of Liver- 
pool has been engaged, at much cost and trouble, 
in the perfection of her sewerage and house-drain- 
age systems. The works are only just completed, 
but already very distinct results are evident in 
their influence upon the city’s mortality. For the 
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ten years prior to 1870 the death-rate per thousand 
of the inhabitants was no less than 32.5; between 
1870 and 1880 the mortality had fallen to 28.4; 
and since then a steady and uninterrupted fall 
has been maintained, until, during 1885, it only 
reached 23.5. 

—It is stated in the daily papers that Prof. J. 
Emerick of William and Mary college has dis- 
covered the aerolite which fell in Washington 
county, Penn., on Sept. 14, 1885. It was found 
embedded deep in the soil near Claysville, and is 
said to weigh fully two hundred tons, — a state- 
ment that needs confirmation. 


— The members of the Chesapeake zodlogical 
laboratory of Johns Hopkins university left Balti- 
more on Thursday, the 20th of May, for Abaco, one 
of the islands of the Bahama group, where the 
summer session of the laboratory will be held. 
The party consists of Prof. W. C. Brooks (the 
director), Professor Mill, Dr. H. Orr, Messrs. E. A. 
Andrews, F. H. Herrick, H. V. Wilson, and two 
or three other students of Johns Hopkins. 


—A favorable report has been made by the 
house committee on agriculture on the bill to 
amend the act creating a bureau of animal in- 
dustry. The most important change is in section 
1 of the present law, which is to be entirely re- 
pealed. The substitute offered proposes that the 
chief of this bureau shall be a competent veteri- 
nary surgeon, who is to investigate the condition 
of the domestic animals in this country, and in- 
quire into the causes of contagious, infectious, and 
communicable diseases among them, and the means 
for the prevention and cure of the same. The 
bureau is further instructed to make special in- 
vestigations of pleuro-pneumonia, foot and mouth 
diseases, and rinderpest in cattle. Two hundred 
and fifty thousand dollars are to be appropriated 
to carry into effect the provisions of the act. 


—The first shipment of shad to the Pacific 
coast by the U. S. fish commission has resulted 
most successfully. Car No. 1, which left Wash- 
ington last week in charge of Mr. J. F. Ellis, with 
a million young shad, arrived at Portland, Ore., 
with seven hundred thousand. This experiment of 
transporting shad so great a distance proves the 
practicability of shipping them in this way. Of 
greater interest to science, however, was the suc- 
cessful experiment of hatching the shad en route. 
Six hundred thousand eggs formed a portion of 
this western shipment, which were placed in four 
MacDonald jars. A pump was kept continually 
at work, moving the water, and fully ninety-five 
per cent of the eggs were hatched. Of the five 
per cent lost, most of them were due to premature 





ig May 21, 1886.) 


hatching. This is a most gratifying showing for 
the fish commission, which is constantly discover- 
ing and applying new methods in the science of 
fish-culture. 

— The following comprise the recent changes 
in the coast survey service. Parties on the Pacific 
coast have all taken the field under instructions. 
Professor Davidson is at Portland, Ore., observing 
for telegraphic longitude, while Assistant Pratt is 
at Tatoosh Island, which point is made available 
as a telegraphic longitude station, from the fact 
that the U. S. signal service now has wires in 
operation from Port Angeles to that point. Assist- 
ant Whiting takes the field about June 1 in 
Massachusetts, to determine the changes at Co- 
tamay, Martha’s Vineyard. Assistants Smith and 
St. Clair are between Colorado Springs and Salt 
Lake City, engaged in telegraphic longitude deter- 
mination. Parties in the south will shortly be 
closing their season’s work, and will report to the 
Washington office for future field-duty. The geo- 
graphical positions of the Borden survey of the 
state of Massachusetts, together with a great num- 
ber of additional points determined by the coast 
and geodetic survey, computed upon Clark’s sphe- 
roid, are ready for publication in the annual re- 
port for 1885. 


—A report just received from the U. S. consul 
at Apia gives the following as the copy of a card 
found inside a bottle picked up on Palmyra 
Island, Nov. 26. 1885: ‘‘ R. M. Str. Zealandia from 
San Francisco to Sydney, Lat. 7° 30’ N.; Long. 
168° 30/ W.” This bottle had drifted a hundred 
and one miles south by east. 


—In Holland, where the public-school system 
has reached a very highly developed stage, it is 
now proposed to relegate primary education to 
the private schools. A measure to that effect has 
passed the lower chamber of the states-general, 
and has been withdrawn by the government for 
the purpose of removing certain objectionable 
features which caused its rejection by the upper 
house. 


— The coldest place upon the earth, says Aus- 
land, is Verchojansk, in Siberia. The coldest 
regions of Asia lie east of the Lena River, and the 
meteorological station at Yakootsk has recorded 
the lowest temperature ever observed. The aver- 
age temperature for the year at that place is 
—17° C., and the difference between the summer 
and winter temperatures is not less than 64° C.; 
the average temperature in January being —49° 
C., and in July, +15° C. On Jan. 15, 1885, the 
temperature fell to —68° C. 


— Recently published statistics of British India 


SCIENCE. 


457 


give the entire population (for 1883-84) at 253,982,- 
595, and the superficiai area at 1,378,044 square 
miles. 48,549,158 residences were enumerated. 
The density of the population reaches its maxi- 
mum in Bengal, where there are 442.8 inhabitants 
to each square mile: the minimum is found in 
Central India with 59.8, and in British Burmah 
with 42.8, to each square mile. For every 130 
males there are 124 females. The Hindoos and 
Buddhists include 190,000,000; the Mohammedans, 
50,000,000 ; Christians, 1,800,000 ; Parsees, 85,000 ; 
Jews, 12,000 ; and various other sects with smaller 
numbers. The entire debt of India amounts to 
£171,577,945. In March, 1885, the entire length 
of railroads, in miles, was 12,000; of the tele- 
graph systems, 23,341; the total length of wires, 
68,694. 

—A canal between the White Sea and the 
Baltic Sea has been determined upon by the Rus- 
sian authorities, says Ausland. Peter the Great 
long ago busied himself with such a project, which 
oniy lately was revived by the Russian society for 
the promotion of commerce and industry. The 
cost, which is estimated at seven million rubles, 
will be borne by the state. Work will be begun 
upon the canal the present year. 


— Statistics of the French sea-fisheries, for 1884, 
recently published, give the total value of the 
catch for that year at 87,961,124 francs, —a de- 
crease from that of the previous year of 19,265,797 
francs. 

— Dr. Valentine Mott, who went to Paris some 
months ago to study Pasteur’s methods of hydro- 
phobia treatment, has just returned, very sanguine 
in his belief of its efficacy. He brought with him, 
on his return, a rabbit inoculated by Pasteur just 
before his departure. The rabbit died on the 
seventh day after receiving the virus, a short time 
before coming into port. This is said to be the 
first time that Pasteur has given the virus to any 
one, and it will be utilized for further propagation 
and hydrophobia treatment by Dr. Mott. 

—One of the oldest medical colleges, if not the 
oldest, in the world, is the Medical school of the 
Imperial university of Japan, which now numbers 
its centuries by two figures. In its earlier period 
its faculty included a superintendent and assistant, 
one professor of medicine, one of acupuncture, 
one of massage, and various other instructors in 
special diseases, materia medica, botany, etc. 
The course then covered seven years, and even 
now the school shows a more creditable status 
than the most of ours. Four years in actual medi- 
cal studies are now required, with three years’ 
preparation, — in all, seven years of college train- 
ing. We wonder whether the profession in 
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America would be crowded as badly as the uni- 
versal lamentations of medical men indicate, if 
all were excluded from practice, save those who 
had spent seven years in preparation. The course 
of instruction at the Japanese college is modelled 
after that of the German schools, and the lectures 
are mostly delivered in the German language, by 
the five foreign professors, though there is a spe- 
cial course in the Japanese. The total number of 
students in attendance last year was nine hundred 
and seventy-two. 


— Messrs. W. T. Jackman and J. D. Webster 
have lately succeeded in obtaining good photo- 
graphs of the retina of the living human eye, 
illustrations of which are given in the English 
Photographic news. They were able to bring the 
time of exposure for the negative to within two 
minutes and a half, and it is very probable that 
technical skill will further reduce the time and 
difficulties. The chief obstacles to shortening the 
time of exposure, so far encountered, are the color 
of the retinal reflection, and the fact that the lens 
of the eye has the property of absorbing the ultra- 
violet rays. It seems highly probable that the 
photograph will here become a valuable adjunct 
to the physiologist, ophthalmologist, or even the 
general physician, as the eye affords diagnostic 
aid in not a few diseases. 


—C. Wiegelt, O. Sacre, and L. Schwab have 
made a series of very valuable experiments, says 
the Chemical news, on the injury to fisheries and 
fish-culture by sewage and industrial waste waters. 
They find that chloride of lime, in proportions of 
0.04 to 0.005 per cent chlorine, has an immediate 
deadly action upon tench, while trout and salmon 
perish in presence of 0.0008 per cent of chlorine. 
Sulphurous acid has the same action as chlorine, 
and is still more hurtful if another acid is simul- 
taneously present ; sulphites are harmless. Hydro- 
chloric acid, 1 per cent, kills tench and trout. In 
sulphuric acid of 0.1 per cent, trout turn on their 
sides in two to six hours, while tench were not 
affected in eighteen hours. Acids are said to 
have less action, the higher are their molecular 
weights. Tannin at 0.1 per cent is’ harmless. 
Ammonia exerts no action at 0.01 per cent. Soda 
at 1 per cent is fatal to trout on prolonged ex- 
posure. Manganese chloride at 5 per cent had no 
action on tench in twenty-two hours, and a trout 
sustained 1 per cent for five hours. Iron acts as 
a specific poison upon fishes, except in the state of 
a ferrous salt. Alum has the same injurious ac- 
tion as the salts of iron. Solution of caustic lime 
has an exceedingly violent action upon fishes, due 
in part to the deposition of calcium carbonate in 
the gills. Arsenious acid, 0.1 per cent, combined 
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with soda, has no injurious action upon trout and 
tench. Mercuric chloride, in proportions of 0.1 
and 0.05 per cent, is immediately fatal. Copper 
sulphate, 0.1 and 1.0 per cent, kills trout in a few 
minutes if they cannot escape into pure water, 
Potassium cyanide, 0.01 and 0.005 per cent, is 
rapidly fatal if there is no escape. Potassium 
sulphocyanide and ferrocyanide, in the proportion 
of 1 per cent, had no injurious action in an hour, 
Sodium sulphide, 0.1 per cent, was endured by 
tench for thirty minutes. The fish were bleached, 
and did not recover their color in pure water. 
Hydrogen sulphide proved rapidly fatal in the 
proportions of 0.01 and 0.001 per cent. The hurt- 
fulness of putrid sewage depends on poisonous 
gases, on the deficiency of oxygen, and on the 
action of bacteria. 

— The death is announced of Mr. Thomas Ed- 
wards, the Scotch shoemaker naturalist whom 
Dr. Smiles made famous. 


— In an article on coal-consumption as affected 
by temperature and length of trains, the Hailroad 
gazette reaches some interesting conclusions. Dead 
weight to the amount of thirty tons added to a 
train of, say, five cars, will not increase coal-con- 
sumption as much as to add another car, both 
because it does not increase air-resistance and be- 
cause the added load decreases somewhat the roll- 
ing resistance per ton. If we assume it to add 
five pounds per mile to the coal-consumption, we 
are certainly not underestimating it proportionally. 
Adding six tons per car, therefore, to the average 
weight of a train of five passenger-cars, means no 
more than an increase from fifty-five to sixty 
pounds per train-mile. If we assume this five 
pounds of coal to be worth one cent (at the rate 
of four dollars per ton of two thousand pounds for 
coal), and if an extra passenger at three cents per 
mile be attracted to the train every third trip, he 
will pay for the loss of fuel due to adding six tons 
to the weight of every passenger-car, which goes 
a little way toward explaining the tendency to 
increase weight for the sake of luxury, which 
seems so reckless. In this estimate, the effect of 
extra weight on grade-resistance is taken into ac- 
count, though in reality it is comparatively unim- 
portant. It is estimated that about six pounds 
and a half of coal per mile are added to the con- 
sumption for each passenger-car of twenty tons or 
more moved at way-train speed. and for each 
sleeping-car of thirty tons or more moved in 
through trains making few stops, and that the 
locomotive alone is to be charged with rather 
more coal than that due to three cars. 


— The discovery of an interesting illusory effect 
in the sense of sight is given by Professor Exner 
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in the Biologisehes centralblatt. His attention 
was directed to the subject by a simple incident. 
Lying upon the floor of a hut near an open fire, he 
noticed that the sky, as seen through a small win- 
dow, seemed frequently lit up, as though by 
lightning. Assuring himself that such was not 
the case, he found that the apparent phenomenon 
was due to a deception caused by the flickering 
light in the room, though no changes in its in- 
tensity were visible. To show the effect more 
strongly, he constructed a translucent shade be- 
fore a lamp, upon which he attached a small disk 
of thick white paper. This lamp was so arranged 
that its brightness might be quickly and easily 
varied. On the other side a gas-lamp enclosed by 
an opaque cylinder was placed, emitting a ray of 
light through a lens directly upon the paper disk. 
Looking now at the disk through a hollow cylin- 
der at a distance of several feet, while the light 
behind the shade was made to vary in intensity, 
there was found a striking effect, in that the varia- 
tion appeared to rest only in the paper disk, while 
the surrounding field appeared constant. This 
illusion, the author says, shows that we are in- 
clined to hold as constant the predominating 
brightness in the field of vision, and attribute 
variation to the subordinate. 


—It has been experimentally proved by the 
English commission on accidents in mines, as 
stated in their last report. that a percentage of 
marsh-gas amounting to five per cent, or even 
four per cent, of atmospheric air, is decidedly ex- 
plosive. Half of this proportion, however, though 
not in itself dangerous, and though impossible of 
detection by ordinary lamp-tests, will explode if 
the air be laden even lightly with fine. dry coal- 
dust ; and it is probable that some of the obscure 
causes of accidents may be ascribed to this cause. 
The opinion of the commissioners with regard to 
the older Davy, Clauny, or even Stephenson 
lamps, is that they have in a great measure lost 
their value in consequence of the draughts of air 
from the free ventilation. A current of air 
of eight hundred feet per minute in an impure 
atmosphere may, in spite of the wire gauze, effect 
an explosion in any one of them. Electric light- 
ing is already to some extent in use; and as the 
risk from its use is much less, and its lighting- 
power greater, it probably will be more generally 
adopted. 


— The summary report of the operations of the 
geological and natural history survey of the Do- 
minion of Canada by the director, A. R. C. Sel- 
wyn, gives a creditable showing for the amount 
of money expended. Work, chiefly geological and 
topographical, has been prosecuted over portions 
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of every province and territory in the dominion, 
from Nova Scotia to the west coast of Vancouver 
Island. The personnel of the survey is now com- 
posed of a staff of fifty employees, — thirty-four 
professional, and sixteen ordinary. The expen- 
diture amounted to something over ninety thou- 
sand dollars during the past year. The topo- 
graphical results will be embodied in a number of 
maps now in process of preparation. These maps 
include one of British Columbia, that: will shortly 
be published ; one of Assiniboia, now in the hands 
of the engraver; and one of the Bow and Sas- 
katchewan rivers, on a scale of eight miles to the 
inch, well advanced. Another on Manitoba and 
western Ontario, to cover 3,456 square miles, and 
a very important geological map of the peninsular 
portion of Ontario, to be issued in sheets of uni- 
form size, are in progress, as well as maps of 
Quebec, the Lake of Mistassini and adjacent re- 
gions, and portions of Nova Scotia and New 
Brunswick. Much less attention 1s paid to biolo- 
gy, with the exception of paleontology; yet in 
botany and zoédlogy considerable progress has been 
made. Among the more interesting results of the 
explorations is the determination of the size of 
Lake Mistassini, about which there has been great 
uncertainty. It was found to be about one hun- 
dred miles in length, with an average breadth of 
about twelve miles, — a very different figure from 
what is represented on the maps. 


— Dr. Alfred Goldscheider, says the Lancet, has 
recently published the results of researches he has 
made upon the nerves, by which sensations of 
temperature and pressure are conducted. He 
finds that the skin is not in all parts capable of 
perceiving variation of temperature, and that 
some parts can only recognize sensations of cold, 
other parts only sensations of heat. These, which 
he terms warm and cold points, are distributed 
bet ween or among each other, but never coincide. 
Their general arrangement is, that they are dis- 
posed in chains which pursue a slightly curved 
course. These chains radiate from certain points, 
which may be termed radiation-points or tem- 
perature-centres. The chains of the cold-points 
do not in general coincide with those of the heat- 
points, but these radiation-points are identical. 
The cold-points are in all parts of the skin more 
numerous than the warm-points. When the cold- 
points are excited by either mechanical or electri- 
cal stimuli, a punctiform sensation of cold is ex- 
perienced, and the opposite sensation is felt when 
the warm-points are stimulated. Goldscheider 
was able, by stimulation of nerve-trunks, to ex- 
cite eccentric sensations of heat and cold. The 
temperature-points were found to be insensitive 
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to pricks and other punctiform pain-excitants. 
Goldscheider admits, therefore, nct only the ex- 
istence of nerves exclusively devoted to percep- 
tions of temperature, but specific nerves for heat 
and cold. The sensibility of the surface of the 
body to temperature presents great topical varia- 
tions, and is directly dependent in any region 
upon the number and intensity of the tempera- 
ture-points, — that is to say, upon the local wealth 
of temperature-nerves, — and go hand in hand with 
the distribution of the great nerve-trunks. Gold- 
scheider also differentiates in the skin nerves of 
general sensation and specific pressure-nerves. 
The latter terminate in certain points of the skin 
which are not only especially sensitive to very 
delicate contact, but contain also peculiar organs 
which excite a granular sensation on pressure. 
The pressure-points are arranged after the same 
fashion as the temperature-points, but are in gen- 
eral much more closely aggregated. Both they 
and the temperature-points supply us with infor- 
mation in regard to locality. 

— Any one may become a member of the 
Roman alphabet association, to which reference 
is made in the article in this number on ‘The in- 
tellectual movement in Japan,’ by the payment of 
an annual fee of one dollar. All donations should 
be addressed to Roma-ji-kai, Tokio, Japan. 

— The dredging-machinery for the excavation 
of the Panama canal is exceedingly powerful. 
One of the dredges excavates 3,300 cubic metres 
per day, and there are two others which excavate 
800 and 1,000 cubic metres. Besides these, there 
are a number of smaller ones in operation, in all, 
capable of excavating 37,000 cubic metres per 
day. It is reported that during the month of 
February, upwards of 1,100,000 cubic metres were 
excavated. 


LETTERS TO THE EDITOR. 


e%e Correspondents are requested to be as 
writer's name is in all cases required as 





as possible. The 
of good faith. 
On a geodetic survey of the United States. 


I HAVE been often asked why a geodetic survey 
and triangulation is the only mode of surveying 
a large area with precision, and why such slow and 
tedious methods are requisite for needful accuracy. 
This paper is an attempt to show, in popular lan- 
guage, both the processes themselves and their neces- 
sity: as also why congress should act upon the 
repeated recommendations of the national academy, 
and carry out its views. 

To many of the habitual readers of Science, this 
letter will appear to deal with elementary matters 
which they may be assumed to know. To another 
large and equally earnest class of readers, it may 
convey useful information. Possibly it may help 
forward the end sought for; and to this every true 
lover of science will cry ‘ God speed.’ 

Any survey of a small area, as a farm, plantation, 
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or township, may be made by any of the usual 
methods adopted in ordinary Jand-surveying, where 
the area covered by the survey is treated as a plane 
surface. 

The compass and Gunter’s chain of sixty-six feet 
are the usual surveying-instruments in this country, 
They are liable to serious error. Lack of knowledge 
of the true local magnetic variation of its secular 
change from year to year, and of its diurnal change 
between morning and afternoon, with the always 
impending possibilities of special local attraction at 
or near the place surveyed, are among the difficulties 
attending the use of the compass. The chain 
stretches with use, and changes its length with the 
seasons and their varying temperatures, and is often 
carelessly carried by men little accustomed to pre- 
cise methods. It is not too much to say that any 
land worth fifty dollars an acre is too valuable to be 
surveyed with a compass, and any record of sucha 
survey is likely to become a fruitful source of future 
litigation. The best of such surveys are but approx- 
imations to the truth. 

Errors from these approximate measurements are 
cumulative. When such surveys are extended over 
large areas, as upon our public lands, serious conse- 
quences follow, involving present and future doubt 
aud litigation as to boundaries. This is already ap- 
parent in the west. It will become more so in the 
future as land increases in value. 

The necessity for greater precision in original pub- 
lic-land surveys, and for means of ascertaining and 
checking errors already existing, has been forcibly 
stated in a report to congress on the survey of 
the territories, by the National academy of sciences 
in November, 1878, printed in ‘ Misc. doc. No. 5, 
house of representatives, 45th congress, 3d session.’ 
The report of the academy, and the very strong let- 
ter of Major J. W. Powell, which forms a part of it, 
fully describe the character and consequences of the 
errors alluded to. It also sets forth the true remedy 
as only to be found in a method of survey which 
should be as nearly infallible as scientific skill and a 
laborious and careful application of well-known 
principles could make it. 

This method, as practised for two centuries by 
civilized nations, consists of a system of triangles, 
starting from and proceeding toward certain base- 
lines, measured with every possible care with ap- 
paratus specially devised to either entirely elimi- 
nate, or to reduce to a minimum, every source of 
error, whether physical or mechanical, which might 
vitiate the resulting length of the measured line, or 
cast a doubt upon its precision. 

Apparatus of this nature is now constructed and 
used, in the U. S. coast and geodetic survey, of such 
precision that the average probable error of the two 
primary bases last measured with different apparatus, 
constructed on different principles, is, roughly, about 
one twelve-hundred-thousandth part of the lengths 
of the measured lines. 

The exact length of the base being ascertained, 
and a system of triangles built upon it adapted to 
and covering the country to be surveyed, the Jengths 
of all the other sides of the triangles in the system 
are inferred from the familiar theorem that ‘*‘ every 
triangle has six elements or functions, — viz., three 
sides and three angles, — any three of which being 
known (one being a side), the other unknown ele- 
ments may be computed ” with a degree of precision 
of the same order as that of the known elements. 
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It is therefore only necessary to measure the angles 
with the same precision as the base, to insure equally 
results. This is so far attainable, that the 
great primary triangulation of the coast and 
geodetic survey, enclosed between two measured bases 
six hundred miles apart, met nearly midway, at a 
line about twenty-nine miles and a half long. The 
computed lengths of the line, from measured bases 
distant about three hundred miles from either of 
them, agreed within about five-eighths of an inch. 

It follows from the above, that, in any system of 
triangulation carefully conducted, the relation of 
every point in the system to every other point may 
be determined with a degree of precision almost 
absolute. It renders the position of each apex of a 
triangle infallible ; since its error, if any, can only 
be detected by application of similar methods of pre- 
cision, which will themselves be liable to the same 
sources of error. 

Referring to what has been written as to cumula- 
tive errors belonging to all ordinary local topographi- 
cal or other surveys, it is evident, that, if these sur- 
veys include two or more trigonometrical points 
within their limits, the inevitable error involved in 
their methcds is checked and corrected as each such 

int is successively reached. If it is not exactly 

it, the local survey is wrong, and must be corrected 
to meet the triangulation-point, which stands as in- 
falhble in its assigned position as the pope claims to 
be in his. 

The triangulation gives the relation of every point 
in the system to every other point. To apply the 
data thus obtained to its chief use in the construction 
of accurate maps, from the local surveys thus 
checked and corrected, another class of observations 
and reductions becomes necessary to fit the frame- 
work which has been constructed to its prover place 
upon the surface of the earth. This, with the tri- 
angulation, constitutes what may properly be called 
geodesy. No better definition of this term can be 
given than that by the late Gen. R. D. Cutts: 
‘Geodesy, in practice, may be described as a sys- 
tem of the most exact land-measurements, extended 
in the form of a triangulation over a large area; con- 
trolled, in its relation to the meridian, by astronom- 
ical azimuths ; computed by formulae based on the 
dimensions of the [adopted] spheroid ; and placed in 
its true position on the surface of the earth by as- 
tronomical latitudes and differences of longitude 
from an established meridian.”’ 

The whole system of triangulation thus combined 
and co-ordinated, and made to occupy its true posi- 
tion upon the earth's surface, may be compared toa 
human skeleton. As the skeleton is the framework 
on which is built and sustained the varied elements 
of the human body, each fitted to and held in its 
place by the unyielding structure sustaining it, so the 
triangulation is the framework on which each varied 
portion of the earth’s surface within its range is also 
fitted to and held in its true position, and the result- 
ing map becomes an absolutely true topographical 
picture of the country it purports to represent. 

But this is only one, and not the a 
represented by a well executed and complete geodetic 
survey. Every point of the triangulation is care- 
fuily marked above and beneath the surface for 
reference in future ages. Every recorded distance 
between any two points thux marked becomes a base- 
line, whose length is known with a degree of pre- 
cision unattainable by ordinary methods. So, also, 


SCIENCE. 461 


is the azimuth or angle with the true meridian made 
by every such line, thus affording means for ascer- 
taining the local magnetic variation and its yearly 
change. The recorded and published latitude and 
longitude of any station will enable future astrono- 
mers to find close at hand the means of fixing their 
precise relations to other and distant observatories. 
As the country increases in population and wealth, 
its topographical features change. New towns are 
built, and new roads and new railroads laid out. 
New maps will be called for, and easily supplied. 
since the framework of the triangulation. executed 
half a century before, perhaps, is there, always cor- 
rect and reliable. As the elevations of all the sta- 
tions above the mean level of the sea have been de- 
termined in the original survey, so, if schemes of 
drainage are planned to bring swamp lands into use 
for arable purposes, these differences of level will 
afford data for obtaining the amount of fall and 
its proper direction. And so long as the earth and 
sea maintain their relative positions, so long the 
beneficent effect of early and exact triangulation 
will continue to be felt. 

This is essentially a national work. It cannot be 
defined by, or confined within, state boundaries. 
Whatever views may be held as to local topographi- 
cal surveys, and who shall execute them, it is evident 
that the framework on which they are to be built 
must be independent of political boundaries. The 
triangle sides leap across bays and lakes, or from 
mountain to mountain and hill to hill, or they travel 
‘upon stilts’ across the level swamps and prairies. 
Nature only fixes its limits. It is homogeneous and 
universal by its own conditions of existence. The 
geodetic survey of all our country is therefore a work 
eminently proper for the national government to 
carry on, leaving the other A omer of local topo- 
graphical surveys for national or state action, or for 
both combined, as in Massachusetts. 

The National academy of sciences, which is, by 
law, the adviser of congress and the executive upon 
scientific matters, has twice, at the call of congress. 
advised the early execution of this great work, and 
that its execution should be intrusted to the coast 
and geodetic survey as best fitted, in men, means, 
and training, to carry it on. Lately the need of 
prompt action in the same direction has been well 
and strongly set forth by Prof. W. P. Trowbridge of 
Columbia college, whose large experience gives 
weight to his words. 

If states whose interests require good maps will 
join with commercial bodies and scientific men in 
urging legislation, the plan proposed by the national 
academy in 1878, and again in 1884, may be carried 
out with no duplication of other work, but, on the 
contrary, with cordial and complete co-ordination 
with other surveys. The whole country would be 
benefited thereby to an amount far exceeding the 
outlay. C. O. BouTe.e. 

Washington, May 11. 


Double vision. 


Your correspondent, Dr. George Keller, will find 
the phenomena of double vision discussed in Helm- 
holtz’s ‘ Physiological optics,’ and in LeConte’s book 
onsight. The latter is a small volume published by 
D. Appleton & Co., New York. The production of 
binocular images, apparently suspended in mid-air, 
on regarding a tessellated pavement or papered wall 
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with visual lines appropriately crossed, is discussed 
but incorrectly explained by Sir David Brewster in 
his book on the stereoscope, many of his experiments 
having been performed more than forty years ago. 

Dr. Keller seems to be affected slightly with 
divergent strabismus ; which, however, has not re- 
sulted, as it so often does, in the loss of power to secure 
binocular vision. He will find the phenomena of 
vision by optic divergence discussed in a series of 
articles entitled ‘ Notes on physiological optics,’ pub- 
lished in the American journal of science for No- 
vember and December, 1881, March, April, May, 
October, and November, 1882. 

W. LeConte STEVENS. 
170 a saat. Brooklyn, 
a) 'e 


Diathermancy of ebonite. 


Absence from home has prevented me seeing 
sooner Science for April 30. 

In referring to my paper read before the April 
meeting of the National academy of sciences, you 
state, ‘‘ Prof. Alfred M. Mayer, in describing recent 
work, stated that he had succeeded, by the use of a 
lens of ebonite, in inflaming various substances by 
the concentration of dark rays, for which ebonite is 
tianslucent.” The statement is not what I stated 
before the academy. The title of my paper, as pub- 
lished by the academy, is, ‘‘On the diathermancy of 
ebonite and obsidian, and on the production of 
calorescence by means of screens of ebonite and 
obsidian.” 

The focus of dark rays was obtained by ‘ screens’ 
of ebonite and of obsidian placed across the cone of 
rays reflected from a large mirror, or those refracted 
by a lens of glass of twenty inches diameter. I have 
obtained foci of dark rays with a combination of 
thin lenses of ebonite, but the heat of such foci is 
not sufficient to inflame substances. 

ALFRED M. MayEr. 
Hoboken, N.J., May 13. 


Pharyngeal respiratory movements of adult 
amphibia under water. 


The letter of Profs. S. H. andS. P. Gage, in your 
issue of April 30, induces me to recall and publish 
an observation made.by me in 1877. 

During a stay of some months in New York in the 
summer of that year, I several times visited a 
museum and aquarium, situated, if I remember 
aright, on 6th Avenue. I saw there a very fine 
specimen of Cryptobranchus Alleghaniensis about 
twenty inches long. I watched from time to time 
for several hours, but never saw it rise to the sur- 
face for air. As it lay at the bottom of its clear 
glass tank, I saw very distinctly continuous rhyth- 
mical respiratory movements. These, however, 
were not confined to the pharyngeal region, but 
seemed to me to extend the whole length of the body- 
cavity. It was a kind of squirming or wriggling 
movement running down the body. I looked care- 
fully for currents issuing from gill-slits, but could 
see none, 

At that time I concluded that the movements 
served the purpose of churning up the air in the 
lungs so as to utilize as much of the oxygen as - 
sible. This seemed the more necessary in amphib- 
ians on account of the simplicity of their lung-sac. 
I had fully intended to draw scientific attention to 
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the subject, but on returning home I could not 
once lay my hand on a good account of the gill 
paratus of the adult Cryptobranchus, and mean 
other things engaged and diverted my attention, 

It might be well for those who are studying 
subject to at least bear in mind the suggestion th 
rhythmic movements may possibly serve to uti 
more perfectly the oxygen contained in the lungs 
animals capable of remaining long under w 
In my boyhood I have often waited, rifle in hb 
three hours for an alligator to rise; and that, too, 
in mid-summer, when their vitality is highest. 4 

JosePH LeCorr 
Berkeley, Cal., May 10. 


Absorption of mercurial vapor by soils. 


In the issue of Science for April 23, it is stated 
(p. 370) that the mercurial-vapor remedy has, in ti 
hands of myself and assistant, failed to produce its: 
promised results as a phylloxera insecticide. 

This sweeping statement is not justified by the fae 
given by me in the issue of this journal for Dee. 
1885, and by its further elaboration as given in ti 
‘Report on viticultural work,’ since published. 
has been demonstrated by our experiments that the” 
reported total failures were due to improper mate. 
rials used in the preparation of the mercurial mix+ 
tures, whereby the formation of mercurial vapor in” 
the soil was practically prevented, and that when 
reasonably pure mercury is employed, and proper 
means used for its distribution in the soil, all insects” 
within the mercurialized area died in the course of — 
from thirty to forty-eight hours at the ordinary ~ 
temperature, and much more rapidly at a higher 
one. It therefore appears perfectly practicable to 
protect vines planted in uninfested ground from at- 
tack coming from without, by surrounding the stocks © 
with a sufficiently thick (eight to ten inch) layer of 
mercurialized soil, which, without obstructing or 
repelling the entering insects, will insure their being — 
fatally poisoned before they can pass through it, — 
This would leave the choice between grafting on 
resistant stocks on the one hand, and the mercurial 
protection on the other, in the planting of new vine- 
yards, the cost being (in California) about the same 
in either case; it would also serve for protection 
against threatened invasion, in the case of vineyards — 
already planted, since, apart from the case of 
soil-cracks giving access to the vine-roots, the stocks — 
are the only known route by which the phylloxera — 
reaches the root. Such are the presumptions created 
by our small-scale experiments : how far the process 
will prove available in large-scale practice, remains 
to be determined by experience, but there is no 
especial reason to question its feasibility. 

As regards, however, the treatment of ground and 
vines already infested, our experiments tend to 
show that the diffusion of the mercurial vapor is too 
slow, at the ordinary soil-temperatures, to promise — 
success ; especially in the case of clay soils, which ~ 
absorb and render inert a large amount of mercurial 
vapor before an effective excess can be obtained. 

It has been abundantly shown that the mercurial- 
ized soil exerts no unfavorable action upon the 
growth of the vine; and there is every reason to 
expect that an application once made will remain 
effective during the life of the vine. 

E. W. Hite@arp. — 


Berkeley, Cal., April 8. 








